ELECTRODELEESS LIGHTING SYSTEM 

BACKGROUND OF THE INVENTION 

5 1 . Field of the Invention 

The present invention relates to an electrodeless lighting system and, 
more particularly, to an electrodeless lighting system capable of heightening a light 
efficiency by concentrating microwave to an electrodeless plasma bulb positioned 
inside a resonator. 

10 

2. Description of the Background Art 

In general, a light system using microwave is a device radiating visible ray 
or ultraviolet ray by applying a microwave energy to an electrodeless plasma bulb, 
of which a lamp has a long life span compared to a general incandescent electric 
15 lamp or a fluorescent lamp and excellent illumination effect. 

Figure 1 is a vertical-sectional view showing a lighting system using 
microwave energy in accordance with a conventional art. 

As shown in Figure 1 , the conventional lighting system using microwave 
energy includes: a case 1 forming a predetermined internal space; a magnetron 2 
20 mounted inside the case 1 and generating microwave; a high voltage generator 3 
increasing general AC power to a high voltage and supplying it to the magnetron 
2; a waveguide 4 for guiding microwave generated from the magnetron 2; a 
resonator 6 installed at an outlet of the waveguide 4, communicating with the 
waveguide 4, and preventing leakage of microwave while allowing light to pass 
25 therethrough; and a bulb 5 positioned inside the resonator 6 and generating light 
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as an enclosed material becomes plasma by a microwave energy transmitted 
through the waveguide 4. 

The lighting system using microwave also includes a reflection mirror 7 
formed at a front side of the case land a neighboring region of the resonator 6, to 
5 concentratively reflect light generated from the bulb 5 forwardly. 

A dielectric mirror 8 is installed in the outlet 4a of the waveguide 4 to allow 
microwave transmitted through the waveguide to pass therethrough and light 
emitted from the bulb 5 to be reflected forwardly, and a hole 8a is formed at the 
center of the dielectric mirror 8 to allow an shaft part 9 of the bulb 5 to penetrate 
10 therethrough. 

A cooling fan assembly 10 for cooling the magnetron 2 and the high 
voltage generator 3 is provided at a rear side of the case 1 . 

Reference numeral 10a denotes a fan housing, 10b denotes a blowing fan, 
M1 denotes a bulb motor, and M2 denotes a fan motor. 

15 The conventional lighting system using microwave is operated as follows. 

When a drive signal is inputted to the high voltage generator 3, the high 
voltage generator 3 increases AC power and supplies the increased high voltage 
to the magnetron 2. Then, oscillated by the high voltage, the magnetron 2 
generates microwave having a very high frequency. The thusly generated 

20 microwave is guided through the waveguide 4 and radiated into the resonator 6 
through a slot part 4b formed at the inner side of the outlet 4a of the waveguide. 4 
discharges a material enclosed in the bulb 5 to generate light having a specific 
spectrum, and as light is reflected forwardly by the reflection mirror 7 and the 
dielectric mirror 8, the illuminated space becomes bright. 

25 However, the conventional electrodeless lighting system has the following 



problem. 

That is, since microwave introduced into the resonator through the 
waveguide is not concentrated around the bulb but spread out, failing to form a 
strong electric field. This makes the bulb unstable in its initial lighting and a 
5 radiation efficiency of the bulb is degraded. 

SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is to provide an electrodeless 

10 lighting system capable of enhancing a radiation efficiency by concentrating 
microwave to an electrodeless plasma bulb positioned inside a resonator. 

To achieve these and other advantages and in accordance with the 
purpose of the present invention, as embodied and broadly described herein, 
there is provided an electrodeless lighting system including: a resonator installed 

15 at an outlet of a waveguide guiding microwave energy generated from a 
magnetron and defining a cavity allowing light to pass therethrough while 
resonating microwave therein; a bulb positioned in the resonator and enclosing a 
radiation material for emitting light by the microwave energy; and one or plural 
microwave concentrating units installed at the inner circumferential surface of the 

20 resonator and concentrating microwave energy discharged from the outlet of the 
waveguide to the bulb. 

The foregoing and other objects, features, aspects and advantages of the 
present invention will become more apparent from the following detailed 
description of the present invention when taken in conjunction with the 

25 accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 



The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this 
5 specification, illustrate embodiments of the invention and together with the 
description serve to explain the principles of the invention. 

In the drawings: 

Figure 1 is a sectional view showing an internal structure of an 
electrodeless lighting system in accordance with a conventional art; 
10 Figure 2 is a partial sectional view showing the interior of a resonator of 

the electrodeless lighting system in accordance with the conventional art; 

Figure 3 is a sectional view showing an internal structure of an 
electrodeless lighting system in accordance with the present invention; 

Figure 4 is a partial sectional view showing the interior of a resonator of 
15 the electrodeless lighting system in accordance with the present invention; 

Figure 5 is a plane view of one embodiment of a microwave concentrating 
unit mounted at the resonator through a section taken along line IV-IV of Figure 4; 
and 

Figure 6 is a plane view showing another embodiment of the microwave 
20 concentrating unit mounted at the resonator through a section taken along line IV- 
IV of Figure 4. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
25 Reference will now be made in detail to the preferred embodiments of the 
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present invention, examples of which are illustrated in the accompanying drawings. 

There can be several embodiments of an electrodeless lighting system in 
accordance with the present invention, of which the most preferred one will now 
be described. 

5 The coverage of the present invention is not limited to the below-described 

specific embodiment but can be modified within the scope recited in claims. 

Figure 3 is a sectional view showing an internal structure of an 
electrodeless lighting system in accordance with the present invention, Figure 4 is 
a partial sectional view showing the interior of a resonator of the electrodeless 

10 lighting system in accordance with the present invention, Figure 5 is a plane view 
of one embodiment of a microwave concentrating unit mounted at the resonator 
through a section taken along line IV-IV of Figure 4, and Figure 6 is a plane view 
showing another embodiment of the microwave concentrating unit mounted at the 
resonator through a section taken along line IV-IV of Figure 4. 

15 As illustrated in Figures 3 to 5, the electrodeless lighting system of the 

present invention includes: a case 11 forming a predetermined internal space; a 
magnetron 20 mounted inside the case 11 and generating microwave; a high 
voltage generator 30 for increasing general AC power to a high voltage and 
supplying it to the magnetron 20; a waveguide 40 for guiding microwave 

20 generated from the magnetron 20; a resonator 60 installed at an outlet 40a of the 
waveguide 40, preventing leakage of microwave and allowing light to pass 
therethrough, and resonating microwave therein; a bulb 50 positioned in the 
resonator 60 and enclosing a radiation material for emitting light by the microwave 
energy transmitted through the outlet of the waveguide 40; a reflection mirror 80 

25 for concentratively reflecting light generated from the bulb 50 forwardly at a front 



side of the case 11 and a neighboring region of the resonator 6; and a dielectric 
mirror 8 positioned in the outlet 4a of the waveguide 40, allowing microwave 
guided through the waveguide 4 to pass therethrough and reflecting light radiated 
from the bulb 50 forwardly. 
5 A slot 40b is formed at an inner side of the outlet 40a of the waveguide 40, 

so as for microwave to be transferred to the resonator 60. 

A cooling fan assembly 100 is provided at a rear side of the case 11 to 
cool the magnetron 20 and high voltage generator 30. 

Reference numeral 100a denotes a fan housing, 100b denotes a blowing 
10 fan, M1 denotes a bulb motor, and M2 denotes a fan motor. 

At least one or more microwave concentrating unit 90 is/are mounted at 
an inner circumferential surface of the resonator 60 to concentrate microwave 
energy discharged from the slot 40b of the waveguide 40 to the bulb. 

It is preferred that the microwave concentrating unit 90 is formed in a pin 
15 shape so that one end thereof is coupled to the inner circumferential surface of the 
resonator 60 and the other end faces the bulb 50. 

The microwave concentrating unit 90 is formed inclined more upwardly as 
it approaches the bulb 50 from the inner circumferential surface of the resonator 
60, and is installed at the inner circumferential surface of the resonator 60 to 
20 approach the bulb 50 within a diameter range of the bulb 50 so that it can most 
effectively concentrate microwave introduced into the resonator 60 through the 
waveguide 40. 

In addition, in order to transfer microwave more quickly and effectively, 
preferably, at least one of the microwave concentrating units 90 is positioned at 
25 the center of the slot 50b formed at the waveguide 40. 



If two or more microwave concentrating units 90 are mounted, it is 
preferred that they are mounted at regular intervals in a circumferential direction at 
the inner circumferential surface of the resonator symmetrically with the bulb 
therebetween, and in this case, the interval between both ends of the microwave 
5 concentrating units 90 which are close to the bulb 50 and symmetrically face each 
other is greater than 1/4 of the wavelength of the microwave. 

The electrodeless lighting system constructed as described above is 
operated as follows. 

When a drive signal is inputted to the high voltage generator 30, the high 

10 voltage generator 30 increases AC power to supply an increased high voltage to 
the magnetron 20. Then, as the magnetron 20 is oscillated by the high voltage, 
microwave having a very high frequency is generated. The thusly generated 
microwave is guided through the waveguide 40 and radiated into the resonator 60 
through the slot 40b formed at the inner side of the outlet 40a of the waveguide 40. 

is The thusly radiated microwave spreads uniformly inside the resonator 60 

and is simultaneously concentrated around the bulb 50 along the pin-shaped 
microwave concentrating unit 90. Thanks to the thusly concentrated microwave, a 
strong electric field is quickly distributed around the bulb 50, the radiation material 
enclosed in the bulb 50 is discharged and at the same time excited by the strong 

20 electric field, generating plasma. Consequently, as light emitted during generation 
of plasma from the bulb 50 is reflected to the dielectric mirror 80 and the reflection 
mirror 70, it illuminates forwardly. 

As so far described, the electrodeless lighting system of the present 
invention has such an advantage that because microwave is concentrated around 

25 the bulb by the pin-shaped microwave concentrating units mounted inside the 



resonator and accordingly a strong electric field is quickly distributed around the 
bulb to allow the bulb to emit light, a stability in the initial lighting of the 
electrodeless lighting system is enhanced and a light efficiency is improved. 

As the present invention may be embodied in several forms without 

5 departing from the spirit or essential characteristics thereof, it should also be 
understood that the above-described embodiments are not limited by any of the 
details of the foregoing description, unless otherwise specified, but rather should 
be construed broadly within its spirit and scope as defined in the appended claims, 
and therefore all changes and modifications that fall within the metes and bounds 

10 of the claims, or equivalence of such metes and bounds are therefore intended to 
be embraced by the appended claims. 
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